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Abstract 

An acoustic system (20) includes a model reference (22) having a selectably programmable response, 
and an active model (24) including in combination an acoustic path (26) and an adaptive filter (28) such 
that the combination of the acoustic path (26) and the adaptive filter (28) adaptively models the model 
reference (22) such that the combined response of the acoustic path (26) and the adaptive filter (28) 
provides an active model response matching the response of the model reference (22). 
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mm 3] set* WEiSB^^nciitty-fXft a? 

mm 4] me««ftB^a%3». mem©/ 

1X\Zy>y&-C&oT, MEft&fcfflKL&^Cfcft 

*«i:-r<&MM3©8«. 

mm s ] wem* y>?uj^ x\mmm®y * 
;i^T3«snT, WEffiK^T^tWES^x;!/© 

c t «mt t r *mm 4 ©gg. 

MM 6] S&fc, ttEa*7^^©ffl*i:ttB 55 
*tt/*Xft&>&©ttE*»y^X£ft£ttl,T* *© 
faftWESl h7>x^a-i^»*»2iinJMft*i- 

* c t zft&trzm&m 3 ©sb„ 
[■1**7] ME»*7-f ;^A*^aen*A* 

tt, MEttfttxJl^ffi* t LTWES 1 ©JQSS'vfc 

a e> n* z: t ft t -r * mm 6 ©ss. 
mm 8] 2*>\z, itrEM»/-fXssttAn-57 

^;i^A£ft*1-*S2»*7^k$>£. WESl ©8 

j& 7 ji^ ft \zmi s nts 2 ss>£ 7 -f ^ © 3 tr- 

MES2»&7*JI^©ttWjittBS2 h7>7^ 40 

a— y-©fli*t*'&«-i/T, -^ofpsesA^^Lrif 

ES 2 »J&7 2 ttJW t ft#LTlf J* C 

£ftM&r*M«93©BB. 

mm 9] <*&k, **u?n*«> siHDWffioa^ 

a>S©M«A*ft*-r*Sl, S2 7;i/ZfUXA7><;l/ 

«*>&©1M&/<X©ffl*£:ft'&II'LT. *©f&ftWE 

Si h9>AS?a-*A.a*JB3jWHBt, 

WESl, »2 7;WUXA7^^0IB*StlH 

T> ^©fnftA*<hLT, WEttKj/^XftjDStTafc 50 



4$&B¥7-5 6 5 8 2 

2 

a©S 3 mn$g\zmz>m 4 anJBg t , 

WES 2 h7>X3>A-tf*5©Aaft*ra(Jfifil2 

a«7><;^©si3br-t, 

wes 4 aiwsattjft** s © \jj ft*-r * mes 2 a* 

7^;i/^©»2 3t-t, 

WES 1 n tr-cotfjaiciWES l ftW80>ua£#0 
T» *©«*Mft««^iUTWE»17;WJXA 

wes 2 n e-©ai#i;:wBS 1 

T, *©««M^»^fcLTttE»2 7^:fU;CA 
7 * Jl/* ^S^S 2 HtffSS 1 ft* U C t ft#& £ 

T*MM8©Mt. 

MM 10] taEffiSti^xJU'vjSenSA 

**>^7>r;u^A^ftStt«-2)S2ay57^ji/^<h, w 

ES2 3toS7*;i^©ffl*i:ME»2 h7>Xya-1t 
©ttJ^ft-g-ftLT, *©SJft&MArt<!:LTWES2 
ffl*7>T A^»*JB2 inJHg£ft*LT^* £ <hft4$ 

a^-r^»**2©^»o 

mm 1 1 ] MEMtx^t mmmw}*T)i/to 
«teftt>*T-e©aE^*ftiRi±*-&-5«fc 5 icr** 2 7 

^l^ft*LTU£iI<hft^£T£»M2©K!I, 
MM 1 2 ] WES 2 7>fM tt, 0 , 

»Efl8BOIIlW607^^Aftt, WEJn#88 
^©7>r^ffl*t, WEJD*«©uart>S©»3£AA 
i: ft * LT H * £ £ ftft® t "T 5 «f*ail©»«. 
[MM 13] WES2®^7^;^ti, A*/-fX 
«7-f^A*tLT»t*0. WEWSSB©A^}^ 
7-r^ffl*taD, ttEAl]Fa©UA^6KfiAAft 
9lt%& - i ft W» tr*M*Hll©K «. 
[M*JB14] $6t^ WE*2J|*7^^©U* 
^ 6 7 -r ^ A^j ft»tt«5* 3s^7-<^^ 
WE»3 3B*7-f J^©ffl*i:ttES2 h7>Xya» 
*©ffl*t«-&IHxT, *©SiftK»A*tbTME» 

3 j&&7 ;^^a^s 2 ansss t , 

WEfB2ifcS7-f ;^^«6n*A*^6A*ft5»* 

^, tmmsm^y^)^<Da^-t, 
WE3h:-©tjb^(cWESiiiD»5g©a^ftMttT, 

©«ftSSS»rm^i L/TWES 2 iU87^$^ai* 
*»»tft*LT^-BJ:tft«IBi:-r5M*JB13©S 

ffio 

Ml 5] WEIB«i^x;i/i:WES^x^i:© 
iSfc^t)'a:T*©*'&*ftrtI±S1*S J: 5 HT^S 2 7 
>r ^ ft* l/T^* C t ft««iT*M*JH 2 ©ge. 

[MM 1 6 ] WES 2 7>fJ^ tt, * D , 

WES«P ; 67 ; ;i/©ai^3!i^©7^;i/^A^i:, WEiraJSt 

■^©7-f;^ffl»^ WEinK»©ffl*^&©«igA 
^3 1 t ft»«i:-r-&MMi5©«B. 

[MM 17] WES23^7-<^tt, KhJ<X 
^y^)V^Xi3tLXS:\mK>. WES2P^^©A^7 
^7-<;^U*ftao, MEJDlW©U*^6»i8A* 



—870— 



3 

^07>fJ^t, ttE»JW©ffl*#e©«8A* 
[B#^2 1] ME»27*>Wtt, rorcftQ* 

^tu 

Ans7-r;^A*t* iJE»P ; ExJi'0A*^<07w' 
^Hl*4:, WEJWW©ffl*^6©WSA* 

HMO! 2 2] ME*2 7-f>WHU »«rc*D. 
A*y<X*StfAn67-f>W'Aafc, S5E^«S^ 
OA*^©7^;^BU*ai, ttfiinJHgOttft^&QK 

ffiAa>s©7-f;i^A*i, ttE»J|E»'v©7-f;^Hi 
tit* WElll»»«)tB*^6CE)WSA*i**LTU* 

M&9 2 3 ] HfiESB 2 7-f*# It afc^Tife 0 % 
A*/-fXftSltAnS7-f^A*t. I9EWB&& 

»A*t**ri/. 

mE*37-f;Wtt. »K»T*D, A^y-fXfcStt 
Att£7><;i^A;*J<!:. ffiTES^xJK^A^^O^^ 

T^* C t *»«fr*«*B19©«ll. 

[^*JS2 4] A£fffc£«3LT«gtH;fi««£& 
4T*fc»K, tt«*ft*»A*affl*h7>X5>3.- 

ttEfflAWfcftajD-rSBfth^^^a-U-i:, 
ffi«W&*«A-TSfc*, ttEffl*h7>X^a.— 



(3) ^88^7-5 6 5 8 2 

HEffl* h9>X^a-»iWEB*h5>X^a— »■ 

tcoraicEB^nfc^ffftte&r/m 2 a*7 j w 

*y;Hfc#SU IIBEff*fiBStfttESH2a«;7^^ 

i0 2 5] $ i& fc, MBS^er^fttf fflft^r 

MJHBftffUTSO* ME*2»67-<;Wtt* 115128 
«h7>Xi?a— 9-*67^J^A**S»BtO, WE 

[ft** 2 6] SSlC. ttEJBl, »2»67-fJ^ 
©Hi*fr&M-LT, *©»*MEa*h7>X^a-* 

a? ttttEKlAllHi^&niAA««it«lt«C£:«4»a^ 

[ft#9 2 7] $ 6 f9ES^ fMMKf 

tjEwa j -r x*a » An* 7 * a* * » 3 
mess 3 a«:7 * ©m* timmst h7>x^- 

3aj67-r;^^a**3JSD»»i:ft«rLT^Ct€: 

30 [B*B2 8] ttEJB2»S7^^». *n-Wltt 
E*110*»©ffl*^6K«A*SStffl!t-5*l. S&2 

ttEftl, »2 7;WUXA7*JI^©ffi*£ 
£fhLT* ^©ft$A^3i:UTm2tin»S'\a^m41ia 

»E««H^>x5?a-**6A*ftftK«t«. mmm 
3 afe7>< 1 3 tr-t, 

ME*4ft*»0Ua*>&A*£att*$. MES&38 

^7-r;^o^2 3hr-t, 
40 ttES13b!-oUA(CttESlAimcDUA€»tf 
T, ^©««:»*«R«#tL/TME»l7^UXA 
7-f;^^a«*i*IWt, 
nejb 2 n e-oua tcmrsHas i aihsou 

T, *0«««MWt*tbTlirE»2 7^UXA 
7-f;^^a*«2«»Btfe*rLTV^2:tS»«i: 

-r^»*^27©gfit. 

n*A*3^6A**a*t»*. WE*3HI*;7-f;^«> 
»3 3fc!-i:. 



—871— 



5 

«28©gffl. 

6 Art ffifESS3j8i£;7-<;hJ'©$IS4 3t; 

-i. 

MES 4 3 kf-©ffl7J ifflESS 1 iDJI«©ttJa t S^ft 
UT. •5-cD*P*X*«J:l/TtJE^12«7-<;i'3"sM-5 
35 5 ftlft & tttLT^ZCtmm t f * S#B27© 
SB. 

3 1 ] me® 1 38*7 ^ a. -en-ens 

3. »47;WUXA7-f;W'S:frl/CfeD, 

S6C. ttEK3, »47;WJXA7-f*^«)WAt 

NEfltt / -f XtlTitESI 5 fflJMattlft t 
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C»**4 0] S2 7-e^^TWEII6«l ; ex 

C89*«4 1] A*§»&«gbTMSffi*€»£K 
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«>ffl**»»T, *©W06 £Sft&Srff*t<?:LTAl 
7-rJW30'\»*. S*Sgl08 C n t:-96<Z>ffi# 
110 fcinJHBSOfflAfcWtT* *<0«112 ££*£9r 
fe^t L/TB7>f ^32^31*. 

[0 0 2 4] B2tt*6ft5«IS«*3RLT*D, 01 

tt, 120 T^3nT^MOg^7-rWNl^ 
«»P©iH*^67-r;P*A*122 *JDg$ 
38^7^*^124 £j£D, 2nSS380tfM«>&Kfi 
A*126 S*ffil28 #7^*120 CD A* 

122 R:1PJ|»380H1*S»WT. -£©ai30 £MS&»r 
e#iLT7^^120 NS!*. 
[0 0 2 5] 24TSSftT^*B»*7 s ^M^ 120 T 

a? M- N1=R si 

ZCDfttb, jg*7><>I^Nll4SIf5tx^Ril6»l : Ex 

N1=R/M SC2 

x^R tlgft^e xJHtf t ©afc^toltSJ: ^ tea 
*7-r^*Ni&Rtt*;:fcfc£oT, -en<Dfi£tt, 
»fc7-f;^W»3Wift±-r5. 

[0 0 2 6] 03te, *6lCffl©*lM(&SbT*0, 

3T?tt t 140 T«3nr^*auS7^;^N2^ Xil 
30 y-rx&7^;i/*A^i42 tbTgttao* «*sisp 

an»S38©ffl**6R«A*148 a^7>< 
;i/*140 om^3l44 14, C7-f ;^66flD7-r;^A*68 

^"b^ti*,, C7^;^*66cr)C , ntr-iso 

7>TJ^140 ^S6n^A^142 ^eA*152€SW"«E 
^. SJH8154 tf, C f 3fcT-150 COffl*156 lCllD»ffi 
38<0flia£#*tT, *©ai58 ^MfiS»rfi^^bTa 
*7>r;^140 
[0 0 2 7] H3lC*ViT, I^7>< WN2 

N2 • M=R iC3 

N2=R/M 

XW^fr^R tlHIi^y^M tOBfc'&to*** 5 tea 
*7>r^*N2£Ktt£;i<hlCcfcoT, -tnoSE^tt, 

[0 0 2 8] H4& S6lcaiOS6«#!lt«l/T*0, 
50 HltHi;#IB«^ftfflViTa*L*>r<LT^«. 0 
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4TH 170 TSSnTt>*a£7-<^$rN3*t. S¥ 
*T)\s22<DMJ3ftt>y>()l?\1]m *Stt»D, SDH 
B38^7^;WU*174 ££D, ftHI838(i[>UlA^6fi 
gA£l76 £3ttJfc<5. **B178 ifi* ;W170^ 
j£Sn*Artl72 fcjDjW38©a*ft»»T, *©*18 

[0 0 2 9] B4fc*lvt, i«fKtl«7^^ 

R-N3=M j£5 
N3=M/R 

[0 0 3 0] 0 5(1 S&tC»J<0*lM£^LT;feD, 
a«Pb*-r<rso£aLT^<b»dfcttHl iHC# 
HB***SflJ^"C^-&. H5IC*^T, 190 T^StXT^ 
**S7-fMN43»«, A*y-TXS7^;^A^172 

tbTattao* «**5^22©AA^7-<;w'ajai9 

4 HD««380ffl*^6»jSA*196 SStf* 

3. ^x^S^RcDntr-R' 198 jWRltSn-CfeD. 
@*7^;i/^190 "t£Sn$A2ll92 d>&A4)200 
tttt*. *J?S§202 j&t, R' aK-198 CD!H^204 KJU 
*838©ffiaftSK*T, *CDf9206 ^®flg»r®#^L 
TaBS7^^190 -^a-s. 

[0 0 3 1] BSfcfct^T, B*:7*JWN4i£tK 

tmm*T)VRt<bmzGt>ik%ftx*n\zmL'tz> 9 

N4-R=M j£7 

;L-R£0iSic£fc>-t*sns. 

N4=M/R j£8 

mm^jiu ts^T^Rt^i:^^,i9 tea 

[0 0 3 2] 06H a6lCW©SOS«SjRLT*D, 

0 2 &tfB 4 1 n umure* jh v>t w» l^i- < l t 

H*. B6Ttt, H2 0SaiCH4lCttofcBiiC!>aKN 
R-N3=M-N1 £9 



N1=R-N3/M SC10 

N3=M«N1/R SC11 
B7tt, *6ICjWOSIJSW*iRLT^D, B2&tfB5 
fcHC#«*^*ffl^T9!«lb^-r<l/T^-&. ®7T 
fit a20*«fcH5K:atj&WOBi6N7^J^#» 

N4 • R=M • Nl SC12 

N1=N4-R/M jQ3 

BflHC, ABB*-? JVMfca ^(CN 1 

N 4 It 21 © * 6 fc*IWi*tt & n^fgSfi^x^ t g$*r 

7)]/Rt<bmz&t>-#t>nz>. ?uty*>, 

N4=M«N1/R S14 

B3©ittatxB4(ca-D&w©a*;N7^j^^iii: 

R-N3=N2-M ^15 

n, N2«c^$^ic«»7&t»ttenfc5i|i^x;i/<htg 

N2 = R- N3/M SJ16 
30 B«IC, JBKl^7 f ^MJCS6KN2<0«ft^tftf6tl, 

x^Rt^KlC^fe-tir^n^o Tfcfc*^ 

N3=N2-M/R j£l7 

0 911 S6(CW©**«&^l/T*0, B3»tfB5 

tt. B3©BBKB5t«ofcW<oa*N7^J^^« 

N4-R=N2-M 5U8 
40 Z(Dft&, mm*7))sR\Z2$\ZN4<D%&tf&tft> 

N2=N4-R/M S19 

n 4 a c © $ 6 icff e> tifcteii^x^ tisip^ 
x^Rt^fflic^-a-^n^. rttfc%, 

N4=N2 • M/R ^£20 
B2-B9«C*ViT, #B*7*;U*N1, N2, N 
3, N4«F I RBi67^^T»5Ci:^»SL<. 
5& LMS7;WJXA7^J^-fl|«*n5CtWffiL 
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^. «3E*lS«'Ctt» ^©JcSfc^^ttl I R7^ 
Jl^T, «P£L<ttRLMS7-f 
[0 0 3 3] 01014, *6teM©**«*»LT*0, 

1014, hi A*#&£iaS£ 
fctt*S«T£fESlWS«ggS220 ^lT^5o 
[0 0 3 4] M4tt. XAVttCHSb 

[0 0 3 5] mfo74)V9m J4, fflIEm#224 £h5 

226 «, y-fX»52*6©*Mft^>yAy-fXt»67 
-fjl^222 ©Hi7j224 fcft^JH-*. UDSS228 tt, S 
*7^*28©ffiA48£tD*«226 ©tb*£:££ff*L 

[0 0 3 6] *Htt7>* r A/^X62t7-f ;i<*Hl*224, 
48tft^Jff5^<ttt, SDjfg226, 228 fcSatTC^* 

[0 0 3 7] ®JS7^;i/^222 tt, ±E*Sft»f!4,67 
7,676 #fc40T*3tlT^*<k5fcI I R7^W, * 

jSnK»38©ffl*^6KJ6A*236 S5tf«*LMS7^ 
:*U>CA7-f ;^A2 (232TST) LMS7JWU 
XA7^;k*B 2 (234T^t*) £#LT^3. fln£«23 
8 A2. B 2 7;PrfUXA7-<;^232,234 <Dffl* 
££f|-LT, ^OfPS7^;i/^m^224 TfinJJffiOfi* 5? 
£fc>##226,228 ©AA^S*. 
[0 0 3 8] 240 T^£*a£u C7^Jl/*66©3t:- 
C 3»«B»t6nT*0, £ttttA2 7-r ;i/^232 -%»S 
tX£AA242 *S©Aa£3»»*. SH38244 14, 
C ntf-240 (Dffl*tDnUB38©ffl*tfi»ttT, * 
©18246 Sa««R»*tbT7;WJXA7-<^23 

2 ^s*. 

[0 0 3 9] 248 T^Stl*, C7^;i/*66©SIJ©3 tf 
-C jWRlt&nT*D- ^ntt»*S238 ©U*J&»S 
B27 4)V*m ^»&*l*A**eAA£Sttfta. 4? 
3IJI&250 tt, C 3lf-248 ©UAKJnJW38©fli* 
fcSMtT, *©«252 *MUM5m*tUT7;WJX 
A 7^1/^234 

[0 04 0] 3llII)FS254 14, C ' 3 tT-248 ©flAiiin 
»»38©a*tft-&«-UT, *-©*D£AA242 tLTfc 

^7^=fuXA7-f;^232 ^a*. cn«, imhbs 

a*lT^<&±E*HlflH«W/835,721KE«SnTV> 

14, ffi3iArt««KfiMT2, ±E#@fcf|P!ll4,677,67 
6 -^©10©J:3a:A*h7>X^a.-1fS*eJKi:b» 50 
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W 

[0 0 4 1] ffl&S<tl4, EffliS, #«fflK££l48£>a> 
©T«tt*fllAT^5rtT»*. «3E*««Ttt, A 
Afl#242 *A*h7>Xya-». «*.tfA*T-f£ 

[0 0 4 2] Hfc*££0!l<!:UT, 02-09 ©£Jgfl| 
SH10©Kj»K**^t>'&TfflV^Ci:**"C*-5. 010 
WC0 3, 0 8£fct409©SS£#V>*«£, N2& 
JltfH§226,228 MfcBWIU»«z:fc*W*U>. 

[0043] 01114, XMjas«*«ur^o. hi 

*B»P#5 r £h260 h7>Xya-tT 
lMt^S262 T, h7>7i?a-ifT2*«7-f^D7 
*>264 "C^AStlT^*. 

[0 0 4 4] 01214, Jlft**J(S«ft3RbTiJ0, 01 
tHD#a8«-t*ffl^T«»U^"r< bT^£« 012 
(4, Hl©8Hft!Bftffl(Cffl^&«^S«LT*0. t- 

-7*270 T4*sn*swBip*«. 

^e-^272 €«Wh7>7^a-*Tli, ftjf&M- 
274 e^h7>7ya- tf"T2£fll*/CV>S. 
[0 0 4 5] 01314, 3Ett4«*«*«bT43 0. 012 
<hlli;#l#f ?£ffi^TS»l^t< LTU^ 013 

aid*, h^y^*fcl4«©*H©IBi!iX>5;>3R?)<t 

— A280 ifcoTI^S. 

[0 0 4 6] »WX>i;>«©m#282 (4, flMttfta 
$^284 AtfMa«?286 *K&X>s;>«t)ttM 
fc«koT7U-Afc»0ttttS*lT^3. 7U-A280 

ft, «*#-rat>%x>s;>282 iCkrsT^A&n*, 

[0 0 4 7] TJ^-^272 #S3#282 <b7U-A280 

tom\zmmi3^m^x, ti&mzm^ ^a^282 © 
*-rato%^a*>67P-A28o summ-*. 013©^ 
»ca*bVi-«fcUT, wc7-r H^*fctt«ax>s; 

[0 0 4 8] cniCJ;oT, 7-f h # ;H»(C»6*^S» 

©te^x>i;>©iiifp#iff en* j; 3 (cr^^*©^ 7 

>^yt7h(0^^>^-A7>XWg(:^4, 0 
13©3Efc**rai, M^^mtBafle-CftO, 71/ 

-A280 ^a*a»«. c©«*©«f4, x>i?>a 

[0 0 4 9] 014(4, M&S*«flS3ftLT*0, 013 
fcHU#IH»^*ffl^T«»b^-r<LT^S. 014 

t4, Hi3©»nftaiia»fffl»cffl^fc»ft&*bT*3 
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Bft#290 , 0iIA«tffc294 Rtf«g^>3 7^7^ 

-A292 {ZJ$LDmtt>nftm&&T$>%. 
[0 0 5 0] B15& X&SSOMJftSftLTfcD, 010 

tRi;#jH«#*fl^Ta»i/^'r<UT^*. 0150 
[0051] *ttOBi5fc«anr^*!Eft*«K«iT 

[0 0 5 2] 3Efc*§««T?HU g*P*x^Rtt, am 

— 9-ti, t 2 cns©^-rn*\ t>b 

J^Nl, N2, N3, N4H tUfl|IgH/X7^-^A 
1, Bl t *«SBP, h7>Xya-^TK T20) 

[oo5 3] *^^a»o«H^tc*5^r«* 

[0 0 5 4] 
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[bbomvajmi] 

[Bl] *«KtCct^ffiftW»SBco«BS0T^S. 
[02] 01£:^«& 

UBBTfe*. 

[04] *«wic««»Ha**is«ft*'r» bi^ns 

[0 5] *SHBfc«S!Ea:fiWIS«fe-S"r, Bl£«« 
ifl fc«IS0T**. 

[06] *«WlC«SHft**llg«&«1- 4 0 2 2fctf0 

[0 7] **wic«*jiasaas«*-S"r, b2&#b 

5£Nttft«lftB'Vft«. 

[0 8] *«^!C«^S)S:5^iS0ll^^"r. B3&tfB 
4<hR«fc«EII&0Tfc*o 

[09] ^Kn^ffdXft^XlKflftiK-r. 03RZ/0 
5<b^«fctt»S0T&£<, 

[010] *ff«K:ff«Sft'&%KM«^-r. HltH 
[011] *«W:ft'&BlCE>Sflla>S««RnBT» 

[012] *ftmz%hwio&momo%mmv>mm 

0Tfc£. 

[013] 012<hN«fc0T&*#, 3EttS%lfcflft* 

[014] MnKCftdSftftltlM^^-r. 013£^ 
«^:«E8S0T*So 
[015] *««K:««Xft«$dEM«^ B10£H 
50 S&«E«0T;&*, 

20 MHHHM 

22 

24 
26 

28 *67-r;^ 
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[014] 
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[01 5] 




<72)»5» HU*7 yy2 (72)«W# T-^ 7U- 

7J*U*'&*HI WX3»> 53704 7* 1 J2J'S*B1 M73>y> 53575 

•7f^V> 2749 *H*> #>±- bl"OV 1702 
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